

14 

FIG. 14 A depicts the variation of the potentials on deflection 
plates 58 through 61 when the multideflector is used in 
focusing mode. FIG. MB depicts the corresponding varia- 
tion in the electric field strength with position. So in the case 

5 of FIG. 14, ion path 6$ shows a smaller angle of deflection - 
than ion path 76 and thus the ion beam is focused- Sirnilar 
focusing and defocusing effects can be obtained by varying 
the lengths of the deflection plates or the distances between 

10 them in accordance with equation 5. 

While the foregoing embodiments of the invention have 
been set forth in considerable detail for the purposes of 
making a complete disclosure of the invention, it will be 
apparent to those of skill in the art that numerous changes 

15 may be made in such details without departing from the 
spirit and the principles of the invention. 

f V\ We claim: 

1. A improved time of flight mass spectrometer com- 
prising: \ 

a deflecW for deflecting an ion from an ion path consist- 
ing ofVore than two plates arranged across said ion 
path in sbch a way that, during a given passage through 
said deflector, said ion must pass between two and only 
two adjacent plates; and 
a detector for deeding said ion; 
wherein each of Said plates is energized to a potential. 

2. An improved tiibe of flight mass spectrometer accord- 
ing to claim X wherei* said deflector is formed by a series 

30 of conductive plates. 

3. An improved timfeVf flight mass spectrometer accord- 
ing to claim 2 whereih atW one <j said conductive plates 
is metallic. \ \ / 

4 An improved timN^f^^feass spectrometer accord- 
35 ing to claim 1 wherein satl^flector deflects substantially 
all ions away from said ion pjrth. 

5. An improved time of flighWss spectrometer accord- 
ing to claim 1 wherein said debtor is responsive to the 
number of ions not deflected awa^from said ion pauY 
40 6 An improved time of flight makspectrometer accord- 
ing to claim 1 wherein said ions are deflWi away from said 
ion path along a plurality of directions.X 

7. An improved time of flight mass spectrometer accord- 
ing to claim 6 wherein said mass deflector is formed by a 

45 series of conductive plates. \ 

8. An improved time of flight mass spectrometer accord- 
ing to 1 wherein said deflector is .used mass 
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Harir i i i . — 

9. An improved time of flight mass spectrometer accord- 



50 inc to claiml wherein at least of said plates is energized to 
^ ^ a positive rxtfeWl and another of said plates is energized to 
a nrgnrivr pot^tial. — 



10. A mHJtideflector for analyzing ions in a time ot flight 
mass spectrometer comprising: 
55 an ion sourc 
an ion detector 
a flight tube for exporting ions formed within said ion 

source; and \ 
a gate disposed alonV said flight tube; 
wherein said ion sourc* produces ions capable of tn^-el 
along said flight tube.and wherein said detector detects 
the presence of said ionfc and 
wherein said gate is formed^y a series of metal plates 
65 arranged across said fnghtVibe in such a way that, 
during a given passage througft^aid multideflector, said 
ions must pass between two \nd only two adjacent 
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plates, sai< 
all ions a 1 
along said 

11. Amuitidefl 
one of said plates 

12. Amultidefl< 



plates 



being aligned to deflect substantially 
from the direction of ion propagation 
;ht tube. 

ir according to claim 10 wherein at least 
conductive, 
according to claim 11 wherein at least 



one of said conductive plates is metallic. 

13. A multideflectof according to claim 10 wherein said 
pto a plurality of directions- 
according to claim 10 wherein said 



gate deflects said 

14. A multidefl< 
ion source includes 

15. Amultideflec* 
acquisition system is 
ions from said ion soi 

16. A multideflector 
multiplicity of detectors 

17. A multideflector a 
reflector is used to alter 
direction of propagation. 

18. A multideflector according to claim 10 wherein a gate 20 
is used to select ions based on mass. 



\ to claim 10 wherein a data 
to measure the time of flight of 
to said detector. 

cording to claim 15 wherein a 
Jre used. 

trding to claim 10 wherein a 
path of ions away from said 
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19. AVnass selector for use in a time of flight instrument 
coruprisii 
a flight ftibe; 
a gate; anJ| 
an ion sou 

* wherein said^on source produces ions that travel through 
said flight Vube, and wherein said gate impedes the 
travel of sam ions by deflecting said ions into at least 
two direction 

20. A mass selector according to claim 19 wherein said 
gate is formed of a plurality of metal plates, of which at least 
one of said metallic folates is energized. 

21. A mass selectofi according to claim 19 which includes 
a computer controIlerA 

22. A mass selectonaccording to claim 21 wherein said 
computer controller includes means to vary voltages applied 
to said gate. 
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23 . A improved time of flight mass spectro metry^ comprising: 
a multidef 1 eotor for def lecting ions f^om an ion path 

consisting of ninrfi than two bipolar defection plates each 
comprising a pair of metal plates separated from one another by 
an insulator, said bipolar deflection plates being arranged 
across said ion path in such i way that, during a given passage 
through said mul t i def 1 ecto/ r each of said ions must pass between 
two and only two adjacent bipolar deflection plates; and 
a detector for /detecting sa id ions; 

wherein each/of said metal plates is energized to a 
potential and tzfrie potentials of the metal plates of each pair 
have opposiftfe polarities. 

24 . An improved time of flight riiass spe ctrometer according to 
claim 23 wherein the total thj/ kness of each bipolar deflector 
plate is in order of 0.1 mm. 



.8 ^ \ 25 . An improved time off/ flig ht mass spectrometer according to 
* ) \ 



19 rlaim 23 whprein t-.hs/i^sn latnr nnnaishs of polvami de laver, 
20 

21 26 . An improved ti/me of f 1 ight mass spectrometer according to 

22 claim 24 wherein /.he insulator consists of PO l vanii dff layer . 
23 
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27 . An improved time of flight ma fls spectrometer according to 
claim 23 wherein the bipolar deflecti on plates a£e curved. 

28 . An improved time of flight mass spectrometer according to 
claim 24 wherein the bipolar deflection plates are curved. 

29 . An improved time of flight mass/ spectrometer according to 
claim 25 wherein the bi polar deflation plates are curved. 

30 . An improved time of fligtit mass spectrometer according to 
claim 26 wherein the bipola/ deflection plates are curved. 

31 . An improved time off flight mass spectrometer according to 
claim 23 wherein the bipolar deflection plates are placed 
adj acent and paralle/ to one another such that each metal plate 
of every bipolar de/flection plate is facing the metal plate of 
the adjacent bipcj/Lar deflection plate which has the opposite 
polarity. 

32 . An improved time of flight mass spectrometer according to 
claim 31 wt/erein the distance between adjacent bipolar deflection 
plates is/a co nstant. 
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1 33 . An improved time of Slight mass spec trometer according to 

2 claim 3 2 wherein the hi p^ffir defection plates are curved, 
3 
4 
5 
6 
7 
8 
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34 . A multidef lector according to claim 31 wherein the distance 
between adjacent bipolar deflection p/lates varies as a function 
of position within the multid ef lect/>r . 

35 . A multidef lector accord ing/to claim 34 wherein the bipolar 
deflect ion plates are curved. 
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36 . A multidef lector accc/rding to claim 23 wherein the 
potentials on the conducting electrodes is held constant 

37 . A multidef lectoi/ accord ing to claim 23 wherein the 
potentials on the conducting electrodes is varied as a function 
q£ time. 

38 . A mult ideolect or according to claim 32 wherein the 
potentials on/the conducting electrodes is held constant 
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39. A multidef lector accord ing to claim 32 wherein the 
potentials on the conducting electrodes is varied as a function 
of time. 



40 . An improved time/of flight mass spectrometer according to 
claim 1 wherein sai/d deflector deflects substantially all ions 
from one ion pat]/ to a second ion path. 
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41 . A multidef lector consisting of more that two bipolar 
deflection plates each of whid h consists of a pair of 
electrically conducting e^|o£rodes sep arated from one another by 
an insulator and wherein §/ch of said conducting electrodes is 
energized to a potentia l £nd the potentials on the electrodes of 
each bipolar def lection/plate are of opposite polarities, 




42 . An improved time of flight mass /spe ctrometer according to 
claim 41 wherein the total thickne/s o f each bipolar deflector 
plate is in order of 0.1 mm. 

43 . An improved time of fAight mass spe ctrometer according to 
claim 41 wherein the inadlator cons ists of polyamide layer. 
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1 44 . An improved time of flight mass spectrometer according to 

2 claim 42 wherein the insulator consists of polyamidg layer. 

3 / 

4 45 . An improved time of fl ight mass spectrometer according to 

5 claim 41 wherein the bipolar deflection platss are curve d, 

6 / 

7 46 . An improved time of fli ght mass spectrometer according to 

8 claim 42 wherein the bipolar deflecti/n plates are curved. 

Pj| 47 . An improved time of flight mAs s spectrometer according to 

ijy claim 43 wherein the bipolar deflection plates are curved. 

130 / 

13 48 . An improved time of fl/ght mass spec trometer according to 

1 J claim 44 wherein the bipolar deflect ion plates are curved. 

1 S / 

I? 49 . An improved time/of flight mass spectrometer according to 

17 claim 41 wherein the/ bipolar deflection plates are Pl aced 

18 adjacent and pa r aj/lel to one another such that each metal Plate 

19 of every bipolar/def lection pl ate is facing the metal Plate of 
2 0 the adjacent bipolar deflection plate which has the opposite 

21 polarity. / 
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1 50 . An improved time of flight mas s Spectrometer according to 

2 claim 49 wherein the dis tance between adjacent bipolar deflection 
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plates is a constant. 

51 . An improved time of flight mass spectrometer according tQ 
claim 50 wherein the bipolar de fection plates are curved. 



52 . A multidef lector according to claim 49 wherein the distance 
between adjacent bipolalkdef lection plates varies as a functio n 
of position wjthin the/mult i deflector ■ 

53 . A multidef lector accordir^g to claim 52 wherein the bipolar 
deflection plates are curvec 



54 . A multidef lector ac 
potentials on the condi 




to claim 52 wherein the 
electrodes is held constant 



55. A multidef lector according to claim 52 wherein the 
potentials on the Conducting electrodes is varied as a function 
of time. 



% % 



140-012 

1 56 . A multidef lecto r- according to claim 49 wherein the 

2 potentials on th e conducting electrodes is held constant 
3 

4 57 . A mnltidef 1 eotor a^ording to claim 49 wherein the 

5 potentials on the connoting electrodes is v aried as a function 

6 of time. 
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